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???Purpose??In routine examinations using non-contrast enhanced MR angiography, peripheral vessel depic-
tion is inadequate.?For further image quality improvement, numerical evaluation is necessary.?We have been 
studied signal intensity change ?cSI? as an index of vessel brightness or contrast and full width at half maximum 
change ?cFWHM? as an index of vessel sharpness along the vessels in maximum intensity projection ?MIP? im-
ages used for clinical examinations.?However, vessel overlapping on the MIP images or insufficient background 
suppression obstructed the stable measurement.?In this study, cSI and cFWHM were measured and compared 
using MIP and original 3D images, and the characteristics of the measurement results were discussed.
???Methods??Coronal 3D images of five normal volunteers were obtained, and MIP images rotated in the 
horizontal direction were generated, Appropriate projection direction was chosen to avoid vessel overlapping.?
cSI and cFWHM were calculated by quadratic and Gaussian fitting to vessels in MIP and axial reformat images.
???Results and Discussion??A simple quadratic fitting was appropriate for stable measurement with thin 
blood vessels for both images.?cSI was an effective index for numerically expressing blood vessel contrast.?
Although cFWHM was not suitable for expressing the sharpness itself, it was suggested that the increase in 
blood vessel diameter contributed to the improvement of blood vessel visualization.?As a simple evaluation 
method, MIP-based measurement can be useful.
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subtract angiography : DSA???CT?????
? ? ? ? ?computed tomography angiography : 
CTA??MR????????? ?magnetic reso-
nance angiography : MRA????????2015
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? ? ? ? MRI ? ? ? SIEMENS ? ? 1.5T 
MAGNETOM Avant VD13??????? PA ma-
trix coil 16 channel???????????? FBI
???????????? NATIVE-SPACE1??
????????? repetition time ?TR?: 2 R-R 
interval?echo time ?TE?: 68 ms?echo train length : 
60?field of view ?FOV?: 404×420?366×380 mm?
slice thickness : 1.5 mm?acquisition matrix :  231× 
320?reconstruction matrix :  308×320?k-space 
trajectory : radial?imaging plane :  coronal ????
FOV????????????????????






tibial artery : ATA???????peroneal artery : 
PA????????posterior tibial artery : PTA?
 1 NATIVE ??“Non-contrast mra of ArTerIes and 
VEins” ??SPACE ??“Sampling Perfection with 





















?????signal intensity change : cSI?????







????region of interest : ROI???MIP???











???  ?a??3D coronal??????????MIP?????????????????????????
???   ?b?????3D?????? axial????????????????????????????
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???   ?c?????????????????????? cSI? cFWHM??????????????
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arbitrary unit ?a. u.?????
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?????????Fig. 10??? Table 2???
Fig. 6.???????cSI??????????
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Fig. 8.???????cFWHM???????












ATA 3.5 mm?PA 3.0 mm?PTA 3.1 mm????


































ATA Upper Middle Lower
2D_2? 120±49 94±45 79±39
2D_gauss 117±43 95±46 78±40
3D_2? 133±54 103±49 87±43
3D_gauss 156±62 126±55 103±49
PA Upper Middle Lower
2D_2? 103±56 64±24 59±31
2D_gauss 98±49 63±24 60±29
3D_2? 113±63 65±30 60±36
3D_gauss 133±65 79±35 68±39
PTA Upper Middle Lower
2D_2? 121±32 107±20 90±21
2D_gauss 115±27 105±19 87±20
3D_2? 133±35 120±26 101±28
3D_gauss 148±39 128±25 106±24
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ATA Upper Middle Lower
2D_2? 2.72±0.21 2.66±0.30 2.75±0.27
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